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Abstract of JP2000285760 

PROBLEM TO BE SOLVED: To attain reduction in 
cost and reduction in thickness and weight by 
forming a dispersion type EL, consisting of a 
transparent electrode layer that is an organic 
polymer layer, a compensating electrode layer, an 
emitter layer, a dielectric layer, a back face 
electrode layer, and an insulating layer on the lower 
surface of a resin film curved in the same form as a 
resin-made key top body and formed integrally on 
the upper surface side thereof. SOLUTION: A 
display part 2 of characters or patterns is formed on 
the reverse face of a light transmlssive resin film 1 
by screen printing. A transparent electrode layer, 
that is an organic polymer layer, a compensating 
electrode layer, emitter layer, dielectric layer, back 
face electrode layer, and insulating layer are 
successively formed on the whole reverse face of 
the resin film 1 which has the display part 2 to form 
the part of an EL 4. The resin film 1 having the 
display part 2 and the EL 4 is set in an injection 
molding die, and the resin film 1 is curved by the 
pressure of the melted resin to form a key top body 
3. According to this, the structure is simplified, the 
number of part items is reduced, and the display 
part 2 can be lighted with high luminance. 
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(54) UGHTING SHEET-UKE KEY TOP 
(57)Abstract 

PROBLEM TO BE SOLVED: To attain reduction in cost and reduction in thickness and 
weight by forming a dispersion type EL, consisting of a transparent electrode layer that 
is an organic polymer layer, a compensating electrode layer, an emitter layer, a 
dielectric layer, a back face electrode layer, and an insulating layer on the lower 
surface of a resin 'film curved in the same form as a resin-made key top body and 
formed integrally on the upper surface side thereof. 

SOLUTION: A display part 2 of characters or patterns is formed on the reverse face of 
a light transmissive resin film 1 by screen printing. A transparent electrode layer, that 
is an organic polymer layer, a compensating electrode layer, emitter layer, dielectric 
layer, back face electrode layer, and insulating layer are successively formed on the 
whole reverse face of the resin film 1 which has the display part 2 to form the part of 
an EL 4. The resin film 1 having the display part 2 and the EL 4 is set in an injection 
molding die, and the resin film 1 is curved by the pressure of the melted resin to form a 
key top body 3, According to this, the structure is simplified, the number of part items 
is reduced, and the display part 2 can be lighted with high luminance. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. ^**^ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The illumination type sheet-like keytop characterized by really coming to form the resin film of the light transmission nature 
incurvated in the shape of isomorphism to the top-face side of the keytop body which consists of resin, and forming in the underside of 
said resin film the distributed process input output equipment EL ( henceforth. EL) which consists of the transparent electrode layer 
which is an organic macromolecule layer, a compensation electrode layer, an emitter layer, a dielectric layer, a back plate layer, and an 
insulating layer. 

[Claim 2] The illumination type sheet-like keytop according to claim 1 characterized by forming the display in a resin film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the illumination type sheet-like keytop of the keytop in various electronic equipment, 

such as telephone, a personal computer keyboard, and a controller 

[0002] 

[Description of the Prior Art] In recent years, also in the switch used for the control unit, want of a miniaturization, thin-shape-izing, 
and lightweight-izing has become strong with the miniaturization of electronic equipment, and carrying-izing. Conventionally, there is a 
sheet-like keytop which really comes to form the resin film of the light transmission nature incurvated in the shape of isomorphism in 
the top-face side of the keytop body which consists of resin which is illustrated to drawing 2 as a keytop used for a miniaturization, 
thin-shape-izing, and lightweight-ization. The device in the case of adding the illumination function which used EL for this sheet-like 
keytop was making the keytop section illuminate combining EL under the sheet-like keytop. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the device of the conventional illumination, since there were many components 
mark and a configuration was complicated, it increased like the erector, and thin-shape-izing and lightweight-izing are difficult, and a 
cost cut was not able to be aimed at further. Moreover, since light passed along that there is distance of EL and the front face of a 
keytop. and the keytop body which consists of resin of translucency, there was a trouble of light declining. Although the trial which 
incurvated the conventional EL in the shape of isomorphism the top-face side of a keytop body was also considered, since it was the 
inorganic substance thin film which formed indium tin oxide (ITO) by sputtering and was extended while a resin film is bent in case a 
resin film is made to transform into a bow, the ITO film fractured the transparent electrode layer of the conventional EL. and it was not 
able to be realized. 
[0004] 

[Means for Solving the Problem] This invention solves such a conventional problem, and structure Is easy and it aims to let it offer the 
illumination type sheet-like keytop which has the illumination device in which thin-shape-izing and lightweight-izing are possible. This 
invention was using EL of the transparent electrode layer which is an organic macromolecule layer, and when a resin film deformed, it 
elongated, while the transparent electrode layer followed the resin film, and it avoided fracture of a transparent electrode layer. 
[0005] That is, it is the illumination type sheet-like keytop by which really comes to form the resin film of the light transmission nature 
incurvated in the shape of isomorphism to the top-face side of the keytop body which consists of resin, and EL which consists of 
intrinsically the transparent electrode layer which is an organic macromolecule layer, a compensation electrode layer, an emitter layer, 
a dielectric layer, a back plate layer, and an insulating layer is formed in the underside of said resin film. Furthermore, it is the 
illumination type sheet-like keytop by which the display is formed in the resin film. 

[0006] The transparent electrode layer which is an organic macromolecule layer of this invention is a layer which the conductive 
powder of light transmission nature distributed in the transparent organic macromolecule. The conductive powder of the light 
transmission nature of this invention has the optimal activity of the conductive powder of an ITO system excellent in especially 
conductivity and transparency, although oxides, such as indium tin oxide (ITO) and antimpny oxide tin (ATO), are mentioned. 
[0007] And the transparent organic macromolecule of this invention is a liquefied organic macromolecule, is hardened with heat, light 
moisture, etc. and forms a transparent layer. Construction material selects the layer of a resin film or others, and the thing to paste up 
suitably, this invention — setting — between a resin film and EL — or a display can be prepared in the front face of a resin film. Since 
the outermost surface becomes a resin film especially when a display is prepared between a resin film and EL. wear-resistant 
improvement in a display can be aimed at. 

[0008] The resin of the keytop body of this invention has at least one desirable resin chosen from polypropylene, polyurethane. a 
polyamide, polymethylmethacrylate, polyethylene terephthalate. polybutylene terephthalate. a polycarbonate, polystyrene, and 
polyacrylonitrile styrene butadiene rubber. 

[0009] The resin film of the light transmission nature which forms EL of this invention has at least one desirable resin film chosen from 
a polyethylene terephthalate film, a polybutylene terephthalate film, a polyurethane film, a polyamide film, a polyethylenenaphthalate 
film, a polypropylene film, a polystyrene film, a fluorine film, an ionomer film, a polycarbonate film, and a polyvinyl chloride film. 
[0010] The ink which prints a display on the resin film of the light transmission nature of this invention has at least one desirable ink 
chosen from acrylic, a vinyl chloride system, an urethane system, an ester system, and an epoxy system. Hereafter, the gestalt of 
operation of this invention is explained to a detail based on a drawing. 
[0011] 

[Embodiment of the Invention] Drawing 1 is the sectional view of the gestalt of operation of the illumination type sheet-like keytop of 
this invention. EL4 which consists of a transparent electrode layer, a compensation electrode layer, an emitter layer, a dielectric layer, 
a back plate layer, and an insulating layer is formed only in the rear face of the display 2 of the resin film 1 of light transmission nature, 
and it is further constituted by the keytop body 3. 

[0012] The manufacture approach of the illumination type sheet-like keytop of this invention forms the displays 2, such as an 
alphabetic character and a graphic form, in the resin film 1 of light transmission nature by screen-stencil in ink. Next, by screen-stencil. 
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sequential formation of a transparent electrode layer, a compensation electrode layer, an emitter layer, a dielectric layer, a back plate 
layer, and the insulating layer is carried out, and the part of EL4 is formed in the resin film 1 which has said display. Next, the resin film 
which has said display and EL is set to injection-molding metal mold, a resin film is incurvated by the pressure of the fused resin, and 
the keytop body 3 is formed. Even if it sticks a resin film and a keytop body by thermal melting arrival at this time, it does not matter 
even if it makes it stick through a glue line. 
[0013] 

[Example 1] The displays 2, such as an alphabetic character and a graphic form, were formed in the rear face of the resin film 1 of a 
polyethylene terephthalate film by screen-stencil in acrylic ink. At alt the rear face of the resin film 1 which has said display 2, by 
screen-stencil Next, a transparent electrode layer (Sumitomo Osaka Cement ITO system ink). A compensation electrode layer (dotite 
FA[ by FUJIKURA KASEI CO., LTD. ]- 312), an emitter layer (dotite FEL[ by FUJIKURA KASEI CO.. LTD. ]- 125). Sequential formation 
of a dielectric layer (dotite FEL[ by FUJIKURA KASEI CO.. LTD. ]- 615), a back plate layer (dotite FEC[ by FUJIKURA KASEI CO.. 
LTD. ]- 198). and the insulating layer (XB[ by FUJIKURA KASEI CO., LTD. ]- 101 G) was carried out and the part of EL4 was formed. 
The layer which stiffened with heat what blended the conductive powder of an ITO system with the liquefied organic macromolecule 
which dissolved polyester system resin with the solvent was used for the transparent electrode layer. 

[0014] Next, the resin film 1 which has said display 2 and EL4 was set to injection-molding metal mold, the resin film 1 was incurvated 
by the pressure of the fused poly car NETO resin, the keytop body 3 was formed, and the illumination type sheet-like keytop as shown 
!^rAwi.Cl£„?. was obtained. By the illumination type sheet-like keytop of this example, the configuration became simple and components 
mark decreased. Since an illumination side is furthermore near a keytop front face and there is almost no attenuation of light, it 
becomes possible to illuminate a display by high brightness. Moreover, the open circuit of EL did not take place at the time of bow 
shaping of a resin film. 
[0015] 

[The example 1 of a comparison] The displays 2, such as an alphabetic character and a graphic form, were formed in the rear face of 
the resin film 1 of a polyethylene terephthalate film by screen-stencil in acrylic ink. Next, the resin film 1 which has said display 2 was 
set to iruection-molding metal mold, the resin film 1 was incurvated by the pressure of the fused polyethylene terephthalate resin, the 
keytop body 3 was formed, and the sheet-like keytop shown in drawing 2 was obtained. When it used combining EL created separately, 
it became and complicated constituting components mark and it was as much as the erector to the sheet-like keytop of this example 
of a comparison. Moreover, since there was distance on EL and the front face of a keytop, light declined. 
[0016] 

[Effect of the Invention] Since a sheet-like keytop and EL were unified according to the illumination type sheet-like keytop concerning 
this invention as explained to the detail above, it is easy that a configuration is simple and for components mark to decrease, 
consequently to attain the simplicity which is like [ erector ], cost cut, thin-shape-izing. and lightweightHzation. Moreover, since an 
illumination side is near a keytop front face and there is almost no attenuation of light, it becomes possible to illuminate a display by 
high brightness. 
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TECHNICAL HELD 



[Field of the Invention] This invention relates to the illumination type sheet-like keytop of the keytop in various electronic equipment, 
such as telephone, a personal computer keyboard, and a controller. 
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PRIOR ART 



[Description of the Prior Art] In recent years, also in the switch used for the control unit, want of a miniaturization, thin-shape-izing, 
and lightweight-izing has become strong with the miniaturization of electronic equipment, and carry ing-izing. Conventionally, there is a 
sheet-like keytop which really comes to form the resin film of the light transmission nature incurvated in the shape of isomorphism in 
the top-face side of the keytop body which consists of resin which is illustrated to drawing 2 as a keytop used for a miniaturization, 
thin-shape-izing, and lightweight-ization. The device in the case of adding the illumination function which used EL for this sheet-like 
keytop was making the keytop section illuminate combining EL under the sheet-like keytop. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since a sheet-like keytop and EL were unified according to the illumination type sheet-like keytop concerning 
this invention as explained to the detail above, it is easy that a configuration is simple and for components mark to decrease, 
consequently to attain the simplicity which is like [ erector ], cost cut. thin-shape-izing, and lightweight-ization. Moreover, since an 
illumination side is near a keytop front face and there is almost no attenuation of light, it becomes possible to illuminate a display by 
high brightness. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, by the device of the conventional illumination, since there were many components 
mark and a configuration was complicated, it increased like the erector, and thin-shape-izing and lightweightHzing are difficult and a 
cost cut was not able to be aimed at further. Moreover since tight passed along that there is distance of EL and the front face of a 
keytop. and the keytop body which consists of resin of translucency. there was a trouble of light declining. Although the trial which 
incurvated the conventional EL in the shape of isomorphism the top-face side of a keytop body was also considered, since it was the 
inorganic substance thin film which formed indium tin oxide (ITO) by sputtering and was extended while a resin film is bent in case a 
resin film is made to transform into a bow, the ITO film fractured the transparent electrode layer of the conventional EL, and it was not 
able to be realized. 
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MEANS 

[Means for Solving the Problem] This invention solves such a conventional problem, and structure is easy and it aims to let it offer the 
illumination type sheet-like keytop which has the illumination device in which thin-shape-izing and lightweight-izing are possible. This 
invention was using EL of the transparent electrode layer which is an organic macromolecule layer, and when a resin film deformed, it 
elongated, while the transparent electrode layer followed the resin film, and it avoided fracture of a transparent electrode layer. 
[0005] That is, it is the illumination type sheet-like keytop by which really comes to form the resin film of the light transmission nature 
incurvated in the shape of isomorphism to the top-face side of the keytop body which consists of resin, and EL which consists of 
intrinsically the transparent electrode layer which is an organic macromolecule layer, a compensation electrode layer, an emitter layer, 
a dielectric layer, a back plate layer, and an insulating layer is formed in the underside of said resin film. Furthermore, it is the 
illumination type sheet-like keytop by which the display is formed in the resin film. 

[0006] The transparent electrode layer which is an organic macromolecule layer of this invention is a layer which the conductive 
powder of light transmission nature distributed in the transparent organic macromolecule. The conductive powder of the light 
transmission nature of this invention has the optimal activity of the conductive powder of an ITO system excellent in especially 
conductivity and transparency, although oxides, such as indium tin oxide (ITO) and antimony oxide tin (ATO), are mentioned. 
[0007] And the transparent organic macromolecule of this invention is a liquefied organic macromolecule. is hardened with heat, light, 
moisture, etc. and forms a transparent layer. Construction material selects the layer of a resin film or others, and the thing to paste up 
suitably, this invention — setting — between a resin film and EL — or a display can be prepared in the front face of a resin film. Since 
the outermost surface becomes a resin film especially when a display is prepared between a resin film and EL, wear-resistant 
improvement in a display can be aimed at. 

[0008] The resin of the keytop body of this invention has at least one desirable resin chosen from polypropylene, polyurethane, a 
polyamide, polymethylmethacrylate, polyethylene terephthalate, polybutylene terephthalate, a polycarbonate, polystyrene, and 
polyacrylonitrile styrene butadiene rubber. 

[0009] The resin film of the light transmission nature which forms EL of this invention has at least one desirable resin film chosen from 
a polyethylene terephthalate film, a polybutylene terephthalate film, a polyurethane film, a polyamide film, a polyethylenenaphthalate 
film, a polypropylene film, a polystyrene film, a fluorine film, an ionomer film, a polycarbonate film, and a polyvinyl chloride film. 
[0010] The ink which prints a display on the resin film of the light transmission nature of this invention has at least one desirable ink 
chosen from acrylic, a vinyl chloride system, an urethane system, an ester system, and an epoxy system. Hereafter, the gestalt of 
operation of this invention is explained to a detail based on a drawing. 
[0011] 

[Embodiment of the Invention] Drawing 1 is the sectional view of the gestalt of operation of the illumination type sheet-like keytop of 
this invention. EL4 which consists of a transparent electrode layer, a compensation electrode layer, an emitter layer, a dielectric layer, 
a back plate layer, and an insulating layer is formed only in the rear face of the display 2 of the resin film 1 of light transmission nature, 
and it is further constituted by the keytop body 3. 

[0012] The manufacture approach of the illumination type sheet-like keytop of this invention forms the displays 2, such as an 
alphabetic character and a graphic form, in the resin film 1 of light transmission nature by screen-stencil in ink. Next, by screen-stencil, 
sequential formation of a transparent electrode layer, a compensation electrode layer, an emitter layer, a dielectric layer, a back plate 
layer, and the insulating layer is carried out, and the part of EL4 is formed in the resin film 1 which has said display. Next, the resin film 
which has said display and EL is set to injection-molding metal mold, a resin film is incurvated by the pressure of the fused resin, and 
the keytop body 3 is formed. Even if it sticks a resin film and a keytop body by thermal melting arrival at this time, it does not matter 
even if it makes it stick through a glue line. 
[0013] 

[Example 1] The displays 2. such as an alphabetic character and a graphic form, were formed in the rear face of the resin film 1 of a 
polyethylene terephthalate film by screen-stencil in acrylic ink. At all the rear face of the resin film 1 which has said display 2. by 
screen-stencil Next, a transparent electrode layer (Sumitomo Osaka Cement ITO system ink). A compensation electrode layer (dotite 
FA[ by FUJIKURA KASEI CO., LTD. ]- 312), an emitter layer (dotite FEL[ by FUJIKURA KASEI CO.. LTD. ]- 125). Sequential formation 
of a dielectric layer (dotite FEL[ by FUJIKURA KASEI CO.. LTD. ]- 615), a back plate layer (dotite FEC[ by FUJIKURA KASEI CO., 
LTD. ]- 198), and the insulating layer (XB[ by FUJIKURA KASEI CO., LTD. ]- 101 G) was carried out and the part of EL4 was formed. 
The layer which stiffened with heat what blended the conductive powder of an ITO system with the liquefied organic macromolecule 
which dissolved polyester system resin with the solvent was used for the transparent electrode layer. 

[0014] Next, the resin film 1 which has said display 2 and EL4 was set to injection-molding metal mold, the resin film 1 was incurvated 
by the pressure of the fused poly car NETO resin, the keytop body 3 was formed, and the illumination type sheet-like keytop as shown 
in drawing 3 was obtained. By the illumination type sheet-like keytop of this example, the configuration became simple and components 
mark decreased. Since an illumination side is furthermore near a keytop front face and there is almost no attenuation of light, it 
becomes possible to illuminate a display by high brightness. Moreover, the open circuit of EL did not take place at the time of bow 
shaping of a resin film. 
[0015] 
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[The example 1 of a comparison] The displays 2. such as an alphabetic character and a graphic form, were formed in the rear face of 
the resin film 1 of a polyethylene terephthalate film by screen-stencil in acrylic ink. Next, the resin film 1 which has said display 2 was 
set to ir\jection-molding metal mold, the resin film 1 was incurvated by the pressure of the fused polyethylene terephthalate resin, the 
keytop body 3 was formed, and the sheet-like keytop shown in drawing 2 was obtained. When it used combining EL created separately, 
it became and complicated constituting components mark and it was as much as the erector to the sheet-like keytop of this example 
of a comparison. Moreover, since there was distance on EL and the front face of a keytop, light declined. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the illumination type sheet-like keytop of this invention 
LPj3wjnjg„2] The sectional view of the conventional sheet-like keytop 
[Drawing 3] The sectional view of the example of this invention 
[Description of Notations] 

1 Resin Film 

2 Display 

3 Keytop Body 

4 EL 
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DRAWINGS 



[Drawing 1] 




[D rawing 2] 
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[Drawing 3] 
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[000 13 
CO 0 0 23 

ft, @«ft:©ss*<®soTi>-5o tie*. /J^s^^:, »^ 

t-S <fc 5 ^ * 5 h 'y y*{*£D±S{|iJ{c . 

- h y ^{C E L «:fflt^fcM^tS^i«:{>f*D■rS«■&CD«<i 

- h -y yas^Hg^^-frTl^Z-Co 
[0003] 

h-y7'(Dg®i:<OSe^A<fe;g,Ci:. i^^ttcr)1^aiA> 
^4^- h -y y*«:^JtA^ii55l, ^A^MS^S^feHODBg 
H;^*<fe o fco tS*© E L h 'y :/*«:fl5±ffi(B(l i: 

mm.mmi.t. lEib-i'^i^'-i/Axx (i to) Jfex-'^y^ 

[0 0 0 4] 

[^ffl^^9i-r«fc46<0#g] *^H^(i. coj;-5)&Se 

^®T**«jgB3fli^toE L«:fflv>sci:t?, mmy^ 



(2) ?#Bfl2 0 0 0-2 8 5 7 6 0 

[0 0 0 5] -r^^-fe. «^l!i*^e.ia:^4^-h yy2|5:(*fl9 

«o ?e.fc, mmy-fjiL.icm^^^ti^mm^tizi^^^m 

[0 0 0 6] ^^WOWSiSS^J-^jiT'feSSB^mS 
ftf VS^-J/AXX (I TO) , KfkT^g^t^XX (A 

TO) m<omitviBi}mifp>ii^i)\ mcmmittrnm^ 

So 

[0 0 0 7] ^LT, *%B^OS?^«*«il5^i-?{i, ?K 

20 y^/VL,tELcDmiC. tL<{ifflHi7-f;l/i»C0«Et 
a^gP^^ttSC i:A<T-#So mcmmy^fVL.!:: E L 

So 

[000 8] *|g^tD:^-- h -y y^flJCO^Sfliti, >J y 

U T U n - h y ;l/:/^rs;'a:>X5=- U^- J; (3 ^tf ns 
[0 0 0 9] *fgH^(7DE L;&}^^-rS7^^jltt09«flg7 

[0 0 10] ^^m(^^mmii.<Dmmy -f 

[0 0 1 1 ] 

^— h -y •f<omM(r>Bm<r>wim®-o^^^ %mm^<Dm 
my-<)VL.\<r)m.7riSi'Z<Dwm\z(r>3^mmmmm. mcb 
f?)iei*^, «sd^<i®, mmmt-'ib 

%SE L 4*<JgfilcLT3&(?> ?e>fC. ^— h y y2|s:{* 3 
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[0 0 12] ^^mcomyt^iy-h^^-hyycomm 

Co 0 1 3] 

^)-y^m\^xmmMm aiS;^Bg-tr^>h («) 

^>(YY k-Z 1 2) . OS^fk^ (S) SK 

h F E L— 1 2 5) . mm^m (MMVClSL (tt) 20 
ia Y-^-( h F E L-6 15). ^SS«S® (Mjtfk^ 

(«) ia K-^>f h F E c~ 1 9 8) . mmm mm\L 

^ (tt) 1!XB— 1 0 1 G) JUM^^J^^L. E L 4tD 
gPfiL^mLfco ^H^tt^lMtcti, 4^Uxx-r;l/3^<SBi 

[0014] :^^JC. tljfB^S^a52 ^ E L 4 ^^-T^^tflg 
:7-<;l.Al^|*tfci^flg^lJtC-fe^y hL. ?gi4L/c4^U :??7 

y-y^ws^B^L. msic^T^o^myt^-y—h^ik so 
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tEti:*So Src^]li:7H'7l'A<?)jSftJ5!cJB^tcE LiOBfJKi 
[0 0 15] 

[Jt®01Jl] 2KUx^l^>"rL/:7^b-h:7^;bA<Oja 

fli:7^;i/A 1 c>sstc. T^^))\/^k■^y^\zx:Sc^^m 

Jg^<DaS^gp2^xi^U~>ffiBUtcTJg^L/co 

Hafea^a5 2«rwr^isfl§:7>r;i/A i ^s^ta^jg^gJtc 

EE;'aT'1^fli ^ ;l/A l :^^ft^-ti:4^- K ^y :fi^W 3 

0 2ti:^"r>^-htt4^-h yy^^tffco ^imm 

[0 0 16] 

m 1 ] ^^BM(om^^->- hik^— h -J y<o»f®0 
[^2] m.^coi/-Y^^-hy^<D^mm 

[03] 2|s:fg0^c7)^SSfi?ljo»TS0 

1 1SIi:7>r;l/A 

2 S^g|5 

3 ^-Vy-lf^^W 

4 EL 
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